INTRODUCTION
Metamorphic rocks in the Fairbanks mining district have confused geologists and petrologists for decades.
Within the area immediately around the city of Fairbanks (Fig. 1) there have been several attempts made to categorize, class@, and map the rocks with inconsistent results (Pewe, et al., 1976; Forbes, 1982; Robinson et al., 1990) . In particular, all workers agree that the rocks of the immediate Fairbanks area represent greenschist and/or amphibolite metamorphic facies, but disagree in placement of boundaries between rocks of these facies and in how many different metamorphic rock units are present. One potential explanation for the lack of agreement between different workers is the virtual lack of quantitative petrologic data. Metamorphic grade assignments in the Fairbanks area have been built around mineral grain sizes, abundance of retrograde minerals, and hand-specimen identification of key indicator minerals, but with the exception of Keskinen (1989) , there has been no quantitative P-T information presented for these rocks.
In principle, the compositions of coexisting minerals in metamorphic rocks can be used to unambiguously determine P-T conditions for the rocks. In practice, relevant experimental data and sophisticated thermodynamic models are required to perform such P-T analysis. Partitioning of Fe and Mg between biotite and garnet and between amphibole and garnet is one such means of estimating temperatures for greenschist and amphibolite facies rocks. The laboratory calibration for the former (Ferry and Spear, 1978) used pure Fe-Mg garnet and biotite, and is strictly applicable only to natural garnet-biotite pairs lacking appreciable Ca, Ti, and/or Mn. Similar problems are posed by garnet-amphibole studies (Graham and Powell, 1984) . Because Fairbanks area metamorphic minerals deviate significantly from the Fe-Mg end-members, these geothermometers give poor results.
In the last decade several workers have pursued theoretical and experimental corrections to the Fe-Mg studies to give geothermometers applicable to complex natural minerals. Based on such studies two different refined biotite-garnet geothermometers have been recently published, those of Hodges and Spear (1982) and Bhattacharya et al. (1992) . Even with these complex thermodynamic models, some garnet-biotite pairs yield unrealistic results, either due to compositions not easily modeled thermodynamically and/or to lack of equilibrium between garnet and adjacent biotite. One way to check for such problems is to employ both geothermometer formulations: similar results from each gives confidence in the temperature derived, whereas considerable disagreement indicates the temperatures are not valid.
In order to address the problem of metamorphic grade, and hence, map units, for the immediate Fairbanks area, we have performed microprobe analyses on minerals from samples with key metamorphic assemblages. We have investigated samples from 8 sites ( Fig. 1 ; Table l), three from rocks previously mapped as Fairbanks schist/Cleary Sequence ("upper greenschist") and 5 from rocks previously mapped as Chena River Sequence ("mid-amphibolite"). Rocks from one site (FM17, Fig. 1 ) were previously studied by Keskinen (1989) and we choose this site to ensure that our results were compatible with past quantitative work. Our objectives were to (1) quantitatively determine P-T metamorphic conditions for these 8 sites and (2) compare the results to existing map boundaries.
ANALYTICAL TECHNIQUES
Twelve polished thin sections were made, to represent lithologic and mineral variability at the 8 sites.
These thin sections were carefully studied to locate areas containing critical mineral assemblages for microprobe analysis. Only areas showing textural evidence for mineral equilibrium were selected for further analysis.
All microprobe analyses were performed at the Center for Microbeam Studies, University of Alaska, Fairbanks, Alaska, using a Cameca SX-50 microprobe and well-characterized natural mineral standards. Dr. K.
Severin assisted with the analyses. Standardization was checked using well-characterized secondary standards.
Beam conditions were 20 kv, lOmA, and 10-second count times. At least 3 mineral pairs/clusters were selected from each thin section and at least 3 spots on each mineral of a pairlcluster were selected for automated analysis.
Analyses with poor totals and/or low K20 (biotitelmuscovite) contents were rejected; otherwise all analyses from a single mineral of a pairlcluster were averaged. In most cases, temperature estimates from mineral pairs were calculated separately, and then averaged for a single thin section. In a small number of cases, different pairs from the same section yielded widely divergent results, and these were separately averaged. Barometric calculations were performed and averaged similarly.
RESULTS
Biotite-garnet temperatures so generated for samples from the Fairbanks area (Table 2) show excellent agreement between temperatures generated by the two techniques, except for samples FM17 and RN336. These latter samples contain several garnet-biotite pairs, some of which yield consistent temperatures in the 520-550°C range and some of which yield highly inconsistent temperatures of 660-830°C ( Table 2) . As the latter temperatures are both widely varying and exceed temperatures for amphibolite-facies metamorphism, we reject them. Sample FM17 also has significantly lowerCa garnets and higher-Ca plagioclases than the other samples and this may influence its calculated temperatures. One of the authors (BJ) is currently studying these samples in attempt to better understand their peculiar behavior.
Samples FS104 and FS203C contained hornblende-garnet pairs and these were also analyzed to establish temperatures ( Table 3) . We employed in the geothermometry the experimental data of Graham and Powell (1984) , modified using the garnet mixing model of Bhattacharya et al. (1982) . There is excellent agreement between temperatures determined from this garnet-amphibole geothermometer and those from the garnet-biotite geothermometers for sample site 104 (500, 495, and 500 "C; Tables 2,3 ). There is also excellent agreement between these results and those of Keskinen (1989) .
Geobarometric determinations were made using the formulations of Ghent and Stout (1981) and Kohn and Spear (1990) . The former involves the plagioclase-garnet-biotite-muscovite assemblage and the latter, garnethornblende-plagioclase-quartz. Both formulations require a temperature and compositional information to generate a pressure, and the averaged temperatures from the mineral geothermometry were employed. Not all samples could be so studied, as not all samples contained the required assemblages (Table 1) .
Geobarometry was complicated by the presence, in most samples, of multiple plagioclase compositions.
Most samples contained apparently prograde oligoclase surrounded, cut, or corroded by apparently retrograde albite (Table 4) . These different plagioclase compositions yielded very different pressures: the higher-Ca plagioclase compositions yielded "reasonable" pressures of 3-6 kb, whereas, albite compositions yielded unreasonable (well outside of greenschist or amphibolite facies) pressures of >15 kb. Consequently, rather than averaging all plagioclase compositions from a single area of a thin section, we only averaged the non-albite compositions.
Estimated temperatures (Tables 2, 3) and pressures (Table 5) for the samples are all virtually identical, despite their classification from previous mapping efforts as either mid-amphibolite (a) or upper greenschist (g) metamorphic facies. Average data (Table 6) indicates that the temperatures generated for samples from the two mapped facies are within a standard deviation of each other--i.e., that there is no significant difference between the two. Because only two pressure estimates are available for the samples mapped as greenschist facies (Table 5) , the comparison is less certain for pressure, but the average pressures for both suites are also quite close (Table 6 ).
In conclusion, our preliminary P-T work indicates that rocks mapped at Chena River sequence, Fairbanks schist, and Cleary Sequence all experienced identical peak metamorphic conditions of lower arnphibolite facies.
All these samples also variably experienced a retrograde greenschist event, characterized by secondary albite (Table 4 ) and chlorite (Table 1) . Based on these considerations, there is no justification for breaking these three "units" out as separate entities.
Representative complete mineral chemical analyses are given as Tables 7-1 1. 
